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CLAIMS 



A method for selectively opening rings in polyhedral oligomeric silsesquioxane (POSS) 
compounds to form functionalized derivatives comprising, reacting [(RSiO,5)Jv;# with 
an acid to form POSS species bearing one or more functionalities suitable for 
polymerization, grafting or catalysis, where R is aliphatic, aromatic, olefinic, alkoxy, 
siloxy or H, n is 4-24, # is n and said acid is HBF4/BF3, CF3SO3H, CISO3H, CH3SO3H, 
H2SO4, HCIO4, HCl, HBr, HI, HF or combinations thereof. 
2. The method of claim 1 wherein at least one Si-O-Si bond is shifted in said compound 
after adding said acid. 

A method for selectively owning the rings in POSS compounds to form functionalized 
POSS deriyatives com{^ reacting [(RSiO, 5)„]v# with a strong acid to form 
[(RSiOi5)^(RXSiO^)J^^where n is 4-24, m is 1-10, # is m+n, R is aliphatic, 

aromatic, olefinic, alkoxy , siloxy or H and X is the conjugate base of said acids, which 
base is F, OH, SH, NHR, NR2, CIO4, SO3CH3, SO3CF3, SO3OH, SO3CI, SO3CH3, 
N03,PO/orCl, 

4. The method of claim 3 wherein organo or organosilicon reagents are added to replace 
said (RXSiOi.o)m with functionalities selected ^ftwiMhe^roup of silanes, silylhalides, 
silanols, silylamines, organohalides, alcohols, alkoxides, amines, cyanates, nitriles, 
olefins, epoxides, organoacids, esters, vinyl, hydride and strained olefins for grafting, 
polymerization, or catalysis reactions. 

5. The method of claiiA 3 wherein the POSS compound to be opened is [(RSiO, 5)^]y#, 

\ j^(RSiO, 5)^(R^SiQ(5)Jx# of^^RSiO, 5)^(R*R^SiO, o)J'x#. where n is 6-12, where R', R' 
' *^f^^and R^ are diff^nt substituents selected'from the group of aliphatic, aromatic, olefinic, 
/ alkoxy, silo^ or H and where # is the sum of the lettered substituents in said POSS 
compounc 

6. The method of claim 3 wherein [(RSiO, 5)j2;6 is reacted with said acid to form a 
compound selected from the group^^of [(RSiOj 5)^(RXSiO, (j)Jv6 and 

[(RSiO,;5).(RXSiO,o)l2;6. 
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7. The method of claim 3 wherein [(RSiO, 5)8]^ is reacted with said acid to form 
[(RSiO,5)^(RXSiO,o)^]v8. 

8. The method of claim 3 wherein [(RSiO, 5),o]5;io is reacted with said acid to form 
[(RSiO,5)g(RXSiO,o)2]iio. 

9. The method of claim 3 wherein [(RSiO, 5),2]xi2 is reacted with said acid to form 
[(RSiO, 5),„(RXSiO,„)2]j:,2. 

10- The method 6f claim 3 wherein [(^SiO, 5)^(R''SiO, 5)^]j;# is re^cted-with said acid to 
form [(RSiO,.5)^(R^XSiO, o)|(RXSiO, o),]£8. is of the s^e group as RjBut is a 
different substituent and # is m+n. 

11. The methbd of claim 3 wherein [(RSiO, 5)^(R^SiO, 5)^j^^s reacted with said acid to 
form [(RSiO, 5)^(RXSiO, o)jgrand R^ is of the same group as R but is a different 

u ■ I ^ 

substituent. ^ ^ 

12. The method of claim 3 wherein the compound of formula 1 is ijdacted with said acid 
form a compound of formulaj/sTor 9 as)follows: 




Fbimula 9a 
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13. The method of claim 3 wherein the compound of formula 2 is reacted with said acid to 
form a compound of formula 10 or 11 as follows: 



Formula 2 >^ Formula 10 

\ V 



Formula 1 1 



14. The method of claim 3 wherein the compound of formula 3 is reacted with said acid to 
form the compound of formula 14 as follows: 



R^ 

Formula 3 Formula 14 
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\5 The mefliod of claim 3 wherein the compomd of formuU 4 is reacted with said acid to form 
a'compound selected ftom the group of fomiulas 15a and 15b as follows: 



•sr 8 



i-y-.-o-Xf-.. 9 
TPif-°-J~roJ" 



iV-°-/sf'-'f. 



R 



Formula 15a 



-o— s 



^ Formula 4 ^ 



R. 

rosa^---°-Tsr---.?. 



Formula 15b 



0— s'i^ 



ll The method of claiiTs^^herein the compound of formula 6 is reacted w^fi said acid to 
form the expound selected from formulas 12a, b, or c as^Uows: 



^6 




Formula 12c " 
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17 The method of claim 3 wherein the compound of formula 6 is r^cted with said acid to 
form the compound selected from the group of formulas 13 a/smd b as follows: 



SU6 

Ay 



^ A polyhedral 
[(RSiO, 5)JRXSiO, 
olefinic, alkoxy, si 




" Formula 13b " 

iigomeric silsesquioxane (POSS) compound comprising, 
where n is 4-24, m is 1-10, # is m+n, R is aliphatic, aromatic, 
or H and X is the conjugate base of an acid, which base is of F, OH, 



SH, NHR or NR$. CIO4, SO3OH, SO3CF3, SO3CI, SO3CH3, NO3. or PO4. 



19. The POSS com/o^ of claim 18 selected from the group consisting of all formula{^16^ 
above. W^n^^^J--^ 

method for(expan^g mfgs^in polyhedral oligomeric silsesquioxane (POSS) compounds 
comprising, reacting [(R^O, 5)_^(R(HO)SiO, withYjSiR'R^ silane reagents to obtain at 
5^ least one expanded POSS ring in [(RSiO, 5)^(R'R2SiO, o).]^., where R, R' and R^ are aliphatic, 
n / aromatic, olefinic, sdkoxy, siloxy or H, Y is halide or amine, n is 4 -24, m isl)2, j isi^.lO and 
# is the sum of the lettered substituents in said respective POSS compoundsr 



21. The method of claim 20 wherein said R, R' and R^ are alkyi, vinyl, allyl or phenyl and Y is a 
halide selected from the group of Gl, Br, I and F or an amine selected from the group of NH2 
and NR2. 
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22. The method of claim 20 wherein 

Sf 0-SL O-SL 

/ \ / \ 

Formula 7a (OH) Formula 17 



23. The method of claim 20 wherein 



R 



Formula 8b (OH) Formuiri8 



24 The method of claim 20 wherein 

R' H2 

Formula 10b (OH) Formulas 



jZ^' A composition having at least one expanded ring in polyhedral oligomeric silsesquioxane 
(POSS) of the formula [(RSiO, 5)_^(R'R2siO, o).]^:., where R, R' and R^ are aliphatic, aromatic, 
olefmic, alkoxy, siloxy or H, n is 4 -24, j is 1-10 and # is n+j. 

26 The composition of claim 25 selejrted from the group consisting of formulas 17, 18 & 5 above. 
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